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Description 

[0001] This invention relates to acatliocle ray tube ap- 
paratus, and especially relates to a cathode ray tube ap- 
paratus having a shadow mask which is fixed on a frame 
under a condition that a predetermined tension is ap- 
plied to the shadow mask. 

[0002] In a flat type color cathode ray tube apparatus, 
about 80 % of electron beams which are emitted from 

electron guns collide with a shadow mask. The shadow 
mask is heated by the collision of the electron beams, 
and it is deformed by thermal expansion. In order to pre- 
vent the reduction of the quality of picture images dis- 
played on a screen of the cathode ray tube apparatus 
caused by the deformation of the shadow mask, the 
shadow mask has been fixed on a frame under a con- 
dition that a predetermined tension is applied to the 
shadow mask in the conventional color cathode ray tube 
apparatus. 

[0003] The frame of the conventional color cathode 
ray tube apparatus is integrally formed from a plate by 
press working in order to make a cross-sectional shape 
of each side substantially L-shaped. Alternatively, the 
frame is formed by welding of four angle bars having a 
substantially L-shaped cross-section in order to make 
each angle between the sides be substantially right an- 
gle. Therefore, an electron beam through hole on the 
frame is formed as a substantially rectangular shape. At 
the same time, the manufacturing process of the frame 
can be made simple and the cost of the frame can be 
reduced. 

[0004] On the other hand, when the rigidity of the 
frame is not sufficient, the frame will be deformed by the 
tension applied to the shadow mask. Thereby, the sur- 
face of the shadow mask corrugates. Furthermore, the 
relative positions of electron beam through holes on the 
shadow mask against phosphor regions on the screen 
are discrepant. Thus, a mislanding occurs on the color 
cathode ray tube apparatus. For preventing the defor- 
mation of the frame according to the prior art portion of 
claims 1 and 15, as shown in JP-A-3-1 871 32, the cross- 
sectional shape of each side of the frame is made to be 
substantially triangular for increasing the rigidity of the 
frame. 

[0005] Furthermore, in the shadow mask which is 
fixed on the frame with the predetermined tension, the 
tension should be larger to cancel the thermal expan- 
sion of the shadow mask sufficiently, for preventing the 
mislanding due to the thermal expansion of the shadow 
mask, when the shadow mask is heated by the irradia- 
tion of the electron beams during operation of the color 
cathode ray tube apparatus. Therefore, the frame is 
made of a material having a larger thermal expansion 
coefficient than that of the material of the shadow mask, 
which is, for example, shown in JP-A-2-204943. 
[0006] In the flat type color cathode ray tube appara- 
tus, the aspect ratio is, for example, 3:4 or 9:1 6, so that 
the screen or the frame is horizontally oblong. Thus, 



when the shadow mask is fixed on the frame by welding 
with the predetermined tension in the manufacturing 
process, quantities of the strain of the longer side and 
the shorter side are different from each other. Therefore, 

5 the tension which is applied to the shadow mask be- 
comes uneven. As a result, the mislanding will occur due 
to the discrepancy between the electron beam through 
holes on the shadow mask and the phosphor regions on 
the screen by the thermal expansion of the shadow 

10 mask during operation of the color cathode ray tube ap- 
paratus. 

[0007] Furthermore, since the tension along the long- 
er side is larger, the longer sides of the frame warp in- 
ward. At the same time, the shorter sides warp outward. 

15 For preventing the interlocking of the warp of the longer 
sides and the shorter sides, it is proposed that cuttings 
are provided on respective corners of the frame for 
warping the longer sides and the shorter sides inde- 
pendently, which is, for example, shown in JP-A- 

20 5-290754. However, when the cross-section of each 
side of the frame is of triangular shape, a reinforcing 
plate is to be obliquely welded between a side wall per- 
pendicular to the shadow mask face and a flange par- 
allel to the shadow mask face. Alternatively, each side 

25 member of the frame is formed by bending a plate to 
provide a substantially triangular cross-section or 
formed by cutting a bar having a substantially triangular 
cross-section, and the side members are welded at four 
corners of the frame. By such a configuration, the frame 

30 has disadvantages in that the weight of the frame be- 
comes heavier and the working process of the frame be- 
come complex, and the cost for manufacturing the frame 
becomes expensive. Furthermore, when the cuttings 
are provided on respective corners of the frame, the ten- 

35 sion applied to the shadow mask will be uneven in the 
vicinity of the cuttings. Thus, the corrugation occurs in 
those parts, and the corrugation becomes the cause of 
the mislanding of the picture image displayed on the 
screen of the color cathode ray tube apparatus. 

40 [0008] Furthermore, in a heat treatment during the 
manufacturing process of the color cathode ray tube ap- 
paratus, plastic deformation occurs in the shadow mask. 
Thus, the tension which is applied to the shadow mask 
is reduced. Generally, a temperature of the shadow 

45 mask in a normal actuation of the color cathode ray tube 
apparatus is about 100 degrees Celsius. On the other 
hand, the highest temperature of the shadow mask in 
the heat treatment is about 450 degrees Celsius. As 
mentioned above, the frame is made of the material hav- 

50 ing larger thermal expansion coefficient than that of the 
material of the shadow mask for preventing the reduc- 
tion of the tension applied to the shadow mask. Since 
the temperature of the shadow mask and the frame in 
the heat treatment in the manufacturing process be- 

55 comes about five times as large as the temperature in 
the normal operation of the cathode ray tube apparatus, 
the difference between the thermal expansion of the 
shadow mask and the thermal expansion of the frame 
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is magnified. Tlius, tine tension applied to the sliadow 
mask will be larger that that in the normal actuation of 
the color cathode ray tube apparatus or the ordinary 
temperature. As a result, a plastic deformation occurs 
in the shadow mask. The tension applied to the shadow 
mask in which the plastic deformation occurs will be re- 
duced at the ordinary temperature, and a mislanding will 
occur during operation of the color cathode ray tube ap- 
paratus. 

[0009] An objective of this invention is to provide an 
improved color cathode ray tube apparatus, in which the 
tension applied to the shadow mask is uniform in each 
direction after the welding of the shadow mask on the 
frame. Another objective of this invention is to provide 
an improved cathode ray tube apparatus, in which no 
corrugation occurs on the shadow mask even when the 
shadow mask is welded on the frame with a predeter- 
mined tension, and the weight of the frame is not in- 
creased and the working process of the frame does not 
become complex. These objects are solved with the fea- 
tures of the claims. 

[0010] For achieving the above-mentioned objec- 
tives, color cathode ray tube apparatuses of this inven- 
tion commonly comprise a funnel, a panel, a phosphor 
screen disposed inside of the panel, a shadow mask dis- 
posed in the vicinity of the phosphor screen, a frame on 
which the shadow mask is fixed and an electron gun dis- 
posed in a neck part of the funnel. Theframe has ashad- 
ow mask welding face which has a substantially rectan- 
gular shape, side walls which are continuously formed 
along an inner periphery of the shadow mask welding 
face and are substantially perpendicular to the shadow 
mask welding face and a flange face which is formed 
along the side walls and is substantially parallel to the 
shadow mask welding face. The shadow mask is fixed 
on the shadow mask welding face of the frame by weld- 
ing under a condition that a predetermined tension is 
applied to the shadow mask. The mechanical strength 
of the longer sides of the frame is higher than that of the 
shorter sides of the frame. By such a configuration, 
quantities of the deformation along the longer sides and 
the shorter sides of the frame can be made equal to the 
quantities of the deformation of the shadow mask along 
the longer sides and the shorter sides. Thus, after the 
welding of the shadow mask on the frame, the tension 
applied to the shadow mask can be made even. Further- 
more, the deformation of the frame is smaller, so that 
the tension applied to the shadow mask can be main- 
tained in a predetermined value. Still furthermore, in a 
manufacturing process or normal actuation of the color 
cathode ray tube apparatus, even when the shadow 
mask and/or the frame are/is deformed by thermal ex- 
pansion, an assembly in which the shadow mask is 
welded on the frame maintains a similar shape to that 
of the initial state. Thus, no corrugation occurs on the 
shadow mask face. As a result, the thermal expansion 
of the shadow mask can be cancelled or absorbed by 
the tension applied to the shadow mask. Positions of 



electron beam through holes and phosphor regions on 
a phosphor screen of the color cathode ray tube appa- 
ratus are then relatively coincident with each other. The 
mislanding in a picture image displayed on the screen 
5 of the color cathode ray tube apparatus can be reduced. 
[0011] By such a configuration according to the inven- 
tion, the frame, in which the mechanical strength of the 
longer side is higher than that of the shorter side, can 
easily be obtained by applying the conventional frame. 
[0012] Still furthermore, it is preferable that a width of 
at least a part of the flange face on each longer side of 
the frame is wider than a width of the flange face on each 
shorter side of the frame. Alternatively, it is preferable 
that the side wall on each longer side of the frame swells 
outward on a plane parallel to the shadow mask welding 
face. Alternatively, it is preferable that at least a part of 
the flange face on each shorter side of the frame is cut 
out. Alternatively, it is preferable that the flange face of 
each shorter side is warped in a manner so that a height 
of the lowest part of the shorter side of the frame is lower 
than the height of the longer side. By such a configura- 
tion, the frame, in which the mechanical strength of the 
longer side is higher than that of the shorter side, like- 
wise can easily be obtained. In these cases, the frame 
can be formed integrally by press working, so that the 
configurations of the frame are suitable for mass pro- 
duction. 

[0013] Furthermore, it is preferable that the longer 
sides and the shorter sides of the frame are respectively 
formed as independent members, and a thickness of a 
first member for the longer side is larger than that of a 
second member for the shorter side. Alternatively, it is 
preferable that the longer sides and the shorter sides of 
the frame are respectively formed as independent mem- 
bers, and a material of a first member for the longer side 
is different from that of a second member for the shorter 
side. By such a configuration, the frame, in which the 
mechanical strength of the longer side is higher than that 
of the shorter side, can be obtained. These configura- 
tions of the frame are suitable for a production of small 
quantity. In the latter case, it is especially preferable that 
Young's modulus of the material of the first member for 
the longer side is higher than that of the second member 
for the shorter side. Thereby, the thickness and the 
shape of the cross-section of the first member can be 
made the same as those of the second member. As a 
result, the assembly of the frame can be made easier 
without using any special jig. 

[0014] Furthermore, it is preferable that a thermal ex- 
pansion coefficient of a material of the frame is smaller 
than that of a material of the shadow mask. By such a 
configuration, it is possible to prevent the plastic defor- 
mation of the shadow mask due to the difference be- 
tween the heat capacities of the frame and the shadow 
mask, when the funnel and the panel of the color cath- 
ode ray tube apparatus, which are made of glass, are 
connected. 

[001 5] In a further embodiment of a color cathode ray 
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tube apparatus of this invention, 
[0016] tine frame lias a sliadow mask welding face in 
which four sides thereof are continuously formed as 
substantially rectangular shape and side walls which are 
continuously formed along an inner periphery of the 
shadow mask welding face, and has alternately formed 
perpendicular portions and slanted portions, and a 
flange face which is formed along the side walls and is 
substantially parallel to the shadow mask welding face. 
The perpendicular portions are substantially perpendic- 
ular to the shadow mask welding face and the slanted 
portions are formed to be slanted to the inside of the 
frame. The shadow mask is fixed on the shadow mask 
welding face of the frame by welding under a condition 
that a predetermined tension is applied to the shadow 
mask. By such a configuration, the slanted portions of 
the side walls of the frame serve as ribs, so that the ri- 
gidity of the frame against the tension applied to the 
shadow mask can be made higher without increasing 
the weight. Thus, the deformation of the frame by the 
tension applied to the shadow mask can be prevented. 
Furthermore, respective sides of the shadow mask 
welding face are continued and no cuttings are formed 
at the corners, so that the tension applied to the shadow 
mask may not be uneven in the vicinity of the corners. 
No corrugation occurs in the vicinity of the corners. 
[0017] In the above-mentioned configuration, it is 
preferable that the ridge lines of the slanted portions of 
the side walls are substantially parallel to the sides of 
the shadow mask welding face, and the slanted portion 
forms an opening having a substantially triangular 
shape on a plane perpendicular to the shadow mask 
welding face with the perpendicular portion of the side 
wall and the flange face. By such a configuration, the 
frame can be formed by press working. 
[0018] Furthermore, it is preferable that at least one 
of the number and the dimension of the perpendicular 
portions and the slanted portions of the side walls on the 
longer sides is different from that on the shorter sides. 
By such a configuration, the mechanical strength of re- 
spective sides can be controlled responding to the 
length of the sides or the strength of the tension applied 
to the shadow mask. 

[0019] In a still further embodiment of a color cathode 
ray tube apparatus of this invention the frame has a 
shadow mask welding face in which four sides thereof 
are continuously formed as substantially rectangular in 
shape and side walls which are continuously formed 
along an inner periphery of the shadow mask welding 
face, and has alternately formed perpendicular portions 
and first and second slanted portions, and a flange face 
which is formed along the side walls and is substantially 
parallel to the shadow mask welding face. The perpen- 
dicular portions are substantially perpendicular to the 
shadow mask welding face and the first slanted portions 
are formed to be slanted to the inside of the frame, and 
the second slanted portions are formed to be slanted to 
the outside of the frame. The shadow mask is fixed on 



the shadow mask welding face of the frame by welding 
under a condition that a predetermined tension is ap- 
plied to the shadow mask. In the above-mentioned con- 
figuration, it is preferable that the ridge lines of the side 
5 walls and the shadow mask welding face are straight 
lines, and the ridge lines of the side walls and the flange 
face are wave lines. By such a configuration, the frame 
can be formed by press working. Furthermore, the me- 
chanical strength of the frame can be made entirely 
10 even on respective sides. 

[0020] Furthermore, it is preferable that a cross-sec- 
tional shape of the side walls of the frame in the vicinity 
of the boundary between the shadow mask welding face 
and the side walls on a plane parallel to the shadow 
15 mask welding face is substantially octagonal. Further- 
more, it is preferable that the frame is integrally formed 
by press working. By such a configuration, a gap is 
formed between the side walls and the shadow mask 
welding face in the vicinity of each corner of the frame. 
20 Thus, the shape of each corner of the shadow mask 
welding face can be made stable in the press working, 
and the flatness of the shadow mask welding face can 
be maintained. Furthermore, it is preferable that the 
thermal expansion coefficient of the material of the 
25 frame is smaller than that of the material of the shadow 
mask. By such a configuration, it is possible to prevent 
the plastic deformation of the shadow mask due to the 
difference between the heat capacities of the frame and 
the shadow mask, when the funnel and the panel of the 
30 color cathode ray tube apparatus, which are made of 
glass, are connected. 

FIG.1 is a cross-sectional plan view showing a con- 
figuration of a first embodiment of a color cathode 
35 ray tube apparatus of this invention; 

FIG. 2 is a perspective view showing a configuration 
of a frame in the first embodiment; 
FIG.3 is a perspective view showing another con- 
figuration of the frame in the first embodiment; 
40 FIG. 4 is a perspective view showing still another 
configuration of the frame in the first embodiment; 
FIG.5 is a perspective view showing a configuration 
of a frame in an embodiment of a color cathode ray 
tube apparatus not forming part of this invention; 
45 FIG. 6 is a perspective view showing another con- 
figuration of the frame in the embodiment of figure 5; 
FIG. 7 is a perspective view showing still another 
configuration of the frame in the embodiment of fig- 
ure 5; 

50 FIG. 8 is a perspective view showing still another 
configuration of the frame in the embodiment of fig- 
ure 5; 

FIG. 9 is a perspective view showing a configuration 
of a frame in an embodiment of a color cathode ray 
55 tube apparatus not forming part of this invention; 

FIG.1 0 is a perspective view showing another con- 
figuration of the frame in the embodiment of figure 9; 
FIG. 11 is a cross-sectional plan view showing a 
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configuration of an embodiment of a color catliode 
ray tube apparatus of this invention; 
FIG. 12 is a perspective view sliowing a configura- 
tion of a frame in the embodiment of figure 11 ; 
FIG. 13 is a perspective view showing a configura- 
tion of a frame in an embodiment of a color cathode 
ray tube apparatus of this invention; 
FIGs. 14(a), 14(b) and 14(c) are respectively cross- 
sectional side views showing configurations of the 
frame along A-A, B-B and C-C lines; 
FIG. 15 is a perspective view showing a configura- 
tion of a frame in an embodiment of a color cathode 
ray tube apparatus not forming part of this invention ; 
FIG. 16 is a drawing showing the temperature rise 
of a shadow mask during normal operation of the 
color cathode ray tube apparatus; 
FIG.1 7 is a drawing showing a characteristic curve 
of the reduction of a tension applied to the shadow 
mask; and 

FIG.1 8 is a drawing showing characteristic curves 
of the thermal expansion of the shadow mask and 
the frame. 

[0021] A first embodiment of a color cathode ray tube 
apparatus of this invention is described referring to 
FIGs. 1 to 4. As can be seen from FIG.1, the first em- 
bodiment of the color cathode ray tube apparatus of this 
invention comprises a funnel 1 made of glass, a panel 
2 made of glass, a phosphor screen 8 disposed inside 
of the panel 2, a shadow mask 3 disposed in the vicinity 
of the phosphor screen 8, a frame 4 for supporting the 
shadow mask 3, and an electron gun 6 disposed in a 
neck part of the funnel 1 . The shadow mask 3 is fixed 
on the frame 4 by resistance welding, laser welding 
working, and the like under a condition that a predeter- 
mined tension of about 10 Kg/mm^ is applied to the 
shadow mask 3. The longer sides of the frame are about 
333 mm, and the shorter sides are about 256 mm. The 
cross-sectional shapes of the respective sides are sub- 
stantially L-shaped. 

[0022] Electron beams, which correspond to red, 
green and blue colors and are radiated from the electron 
gun 6, pass through predetermined electron beam 
through holes formed on the shadow mask and reach 
predetermined phosphor regions of the phosphor 
screen 8 corresponding to the colors of the electron 
beams. Each phosphor region, which is irradiated by the 
electron beam, luminates the color of red, green or blue 
corresponding to the electron beam. Thus, a color pic- 
ture image can be displayed on the screen of the panel 
2 of the color cathode ray tube apparatus. 
[0023] As can be seen from FIG. 2, the frame 4 has a 
substantially rectangular shape viewed on a plane par- 
allel to the shadow masks. A shadow mask welding face 
41 , which is parallel to the shadow mask 3, is formed at 
an open end of the frame 4. Flange faces 43a and 43b, 
which are parallel to the shadow mask welding face 41 , 
are formed at the other open end of the frame 4. Side 



walls 42a and 42b are integrally formed along the inner 
peripheries of longer sides 41 a and shorter sides 41 b of 
the shadow mask welding face 41. Furthermore, the 
side walls 42a and 42b and the flange faces 43a and 
5 43b are respectively formed integrally. Reinforcing 
plates 44 are respectively fixed on the flange faces 43a 
on the longer sides. 

[0024] The frame 4 shown in FIG.2 can be obtained 
by fixing the reinforcing plates 44 by spot welding and 

10 the like on a frame which is conventionally used and is 
integrally formed by press working. As mentioned 
above, when the reinforcing plates 44 are provided on 
the flange faces 43a on the longer sides of the frame 4, 
a frame, in which the mechanical strength of the longer 

^5 sides is higher than that of the shorter sides, can easily 
be obtained. Alternatively, as shown in FIG.3, substan- 
tially rectangular plates 45, which are obliquely fixed be- 
tween the side walls 42a and the flange faces 43a on 
the longer sides, can be used as reinforcing plates. 

20 Thereby, the mechanical strength of the longer sides 
can be made higher than that of the shorter sides. Al- 
ternatively, as shown in FIG. 4, substantially triangle 
plates 46, which are fixed between the side walls 42a 
and the flanges 43a on the longer sides at a predeter- 

25 mined intervals and oriented to be perpendicular to the 
shadow mask 3, can be used as reinforcing plates. 
Thereby, the mechanical strength of the longer sides 
similarly can be made higher than that of the shorter 
sides. 

30 [0025] For discussion, the length of the longer sides 
(41a, 42a, 43a) of the frame 4 will be called LI, the 
length of the shorter sides (41b, 42b, 43b) of the frame 
4 L2, Young's modulus of the shadow mask 3 along the 
longer side El , Young's modulus of the shadow mask 3 

35 along the shorter sides E2, a tension applied to the 
shadow mask 3 in a direction parallel to the longer sides 
T1 , a tension applied to the shadow mask 3 in a direction 
parallel to the shorter sides T2, a rigidity of the longer 
sides of the frame 4 G1 . and a rigidity of the shorter sides 

40 of the frame 4 G2. When the material and the shape of 
the frame 4 satisfy the equation of 

L2-E1-T1 ^ G1 
L1-E2-T2 G2' 

45 

quantities of the deformation of the longer sides and the 

shorter sides of the frame 4 can be made the same as 
those of the shadow mask 3. Thus, even when the shad- 
ow mask 3 is welded on the frame 4, the tension applied 

50 to the shadow mask 3 can be made even in each direc- 
tion. As a result, the position of each electron beam 
through hole formed on the shadow mask 3 and the po- 
sition of the phosphor region corresponding to the elec- 
tron beam through hole can coincide with each other. 

55 Mislanding of the picture image on the screen can be 
prevented substantially perfectly. 
[0026] As a material of the shadow mask 3, iron was 
used. As a material of the frame 4, an alloy selected from 
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13%Cr-Fe, 18%Cr-Fe, 50%Ni-Fe and 42%Ni-Fe, which 
have a thermal expansion coefficient smaller than that 
of the soft steel, was used. 

[0027] When the funnel 1 and the panel 2 were con- 
nected, the frame 4 and the shadow mask 3 were ex- 
posed to a high temperature at the circumference for a 
long time. However, the thermal expansion of the frame 
4 was smaller than that of the shadow mask 3. Thus, 
the material of the shadow mask did not surpass the 
elastic limit, and no plastic deformation has occurred in 
the shadow mask 3. 

[0028] By the above-mentioned configuration, the 
mechanical strength of the longer sides of the frame 4 
could be made higher than that of the shorter sides of 
the frame 4. Thus, even when the stress on the longer 
sides due to the tension of the shadow mask 3 was larg- 
er than that of the shorter sides, the quantity of the de- 
formation of the longer sides of the frame 4 could be 
made smaller. As a result, quantities of the deformation 
of the longer sides and the shorter sides of the frame 4 
could be made the same as those of the shadow mask 
3. Thus, after the welding of the shadow mask 3 on the 
frame 4, the tension applied to the shadow maskS could 
be made even in each direction. Furthermore, since the 
deformation of the frame 4 was smaller, the predeter- 
mined tension of the shadow mask 3 could be obtained. 
Thus, the thermal expansion of the shadow mask 3 
could be cancelled or absorbed by the tension applied 
to the shadow mask 3. The relative position of each elec- 
tron beam through hole on the shadow mask 3 could 
coincide with the position of the phosphor region corre- 
sponding to the electron beam through hole. The mis- 
landing of the picture image displayed on the screen 
was not observed. 

[0029] In the first embodiment, the reinforcing plates 
44, 45 or 46 are provided only on the longer sides of the 
frame 4. However, it is possible to provide the reinforcing 
member on not only the longer sides but also the shorter 
sides of the frame 4. In such a case, at least one of the 
shape, thickness, number and material of the reinforcing 
member on the longer sides is different from that of the 
reinforcing member on the shorter sides. Thereby, the 
mechanical strength of the longer sides of the frame 4 
can be higher than that of the shorter sides. Further- 
more, it is possible that the reinforcing plates 44, 45 or 
46 are used in combination with other kinds of the rein- 
forcing plates in the remainder. The same effects can 
be obtained in the latter case. 

[0030] An embodiment of a color cathode ray tube ap- 
paratus not forming part of this invention is described 
referring to FIGs. 5 to 8. The configuration of this em- 
bodiment of the color cathode ray tube apparatus is sub- 
stantially the same as that of the first embodiment 
shown in FIG.1. However, only the shape of the frame 
4 in this embodiment is different from that in the first em- 
bodiment. Thus, the explanation of the duplicated con- 
figuration of the color cathode ray tube apparatus is 
omitted. 



[0031] As can be seen from FIG.5, the frame 4 has a 
substantially rectangular shape on a plane parallel to the 
shadow mask 3 (not shown in FIG.5). A shadow mask 
welding face 41 , which is parallel to the shadow mask 
5 3, is formed at an open end of the frame 4. Flange faces 
43a and 43b, which are parallel to the shadow mask 
welding face 41 , are formed at the other open end of the 
frame 4. Side walls 42a and 42b are integrally formed 
along inner peripheries of longer sides 41a and shorter 
sides 41 b of the shadow mask welding face 41 . Further- 
more, the side walls 42a and 42b and the flange faces 
43a and 43b are respectively formed integrally. Herein, 
a width W1 of the flange face 43a on the longer sides is 
wider than a width W2 of the flange face 43b on the 
shorter sides. 

[0032] Alternatively, as shown in FIG. 6, it is possible 
that the side walls 42a on the longer sides are protruded 
outwardly. By such a configuration, the width W1 of the 
flange face 43aon the longer sides can be partially wider 
than the width w2 of the flange face 43b on the shorter 
sides. Alternatively, as shown in FIG. 7, it is possible to 
cut a part of the flange face 43b. By such a configuration, 
the width W1 of the flange face 43a on the longer sides 
can be relatively wider than the width w2 of the flange 
face 43b on the shorter sides. Namely, when the width 
W1 of at least a part of the flange face 43a on the longer 
sides of the frame is made wider than the width W2 of 
the flange face 43b on the shorter sides, a frame in 
which the mechanical strength of the longer sides is 
higher than that of the shorter sides can be obtained. 
Alternatively, as shown in FIG. 8, it is possible that the 
height H2 of at least a part of the side walls 42b on the 
shorter sides of the frame 4 is smaller than the height 
HI of the side walls 41a on the longer sides. Thereby, 
a frame in which the mechanical strength of the longer 
sides is higher than that of the shorter sides can be ob- 
tained. In these cases, the frame 4 can be formed inte- 
grally by press working, so that the configuration of the 
frame 4 is suitable for mass production. Furthermore, 
each feature of the embodiment shown in one of FIGs. 
5 to 8 can be applied in combination with other features 
in the remainder. Thereby, a frame in which the mechan- 
ical strength of the longer side is higher than that of the 
shorter sides can be obtained. Still furthermore, it is pos- 
sible that each feature of this embodiment can be com- 
bined with at least one feature of the first embodiment 
shown in FIGs. 2 to 4. 

[0033] Next, an embodiment of a color cathode ray 
tube apparatus not forming part of this invention is de- 
scribed referring to FIGs. 9 and 1 0. The configuration of 
this embodiment of the color cathode ray tube apparatus 
is substantially the same as that of the first embodiment 
shown in FIG.1 . However, only the shape of the frame 
4 in this embodiment is different from that in the first em- 
bodiment. Thus, the explanation of the duplicated con- 
figuration of the color cathode ray tube apparatus is 
omitted. 

[0034] As can be seen from FIG. 9, the longer sides 
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and the shorter sides of the frame 4 are respectively 
formed as independent members 4a and 4b. The thick- 
ness of the longer side member 4a is larger than that of 
the shorter side member 4b. Since the material of the 
longer side member 4a is essentially the same as that 
of the shorter side member 4b, the frame 4 can be as- 
sembled by welding. By such a configuration, a frame 
in which the mechanical strength of the longer side is 
higher than that of the shorter sides can be obtained. 
Alternatively, it is possible that the material of the longer 
side member 4a is different from that of the shorter side 
member 4b. In this case, a material having Young's 
modulus larger than that of the material of the shorter 
side member 4b can be used as the material of the long- 
er side member 4a. Thereby, the thickness and the 
cross-sectional shape of the longer side member 4a can 
be made the same as those of the shorter side member 
4b. In the former case shown in FIG. 9, a special jig for 
adjusting the difference between the thickness of the 
longer side member 4a and the thickness of the shorter 
side member 4b is necessary. However, in the latter 
case shown in FIG.1 0, since the thickness of the longer 
side member 4a can be made the same as that of the 
shorter side member 4b, the special jig for adjusting the 
difference between the thicknesses is not necessary. 
Thereby, the difficulty of the welding due to the differ- 
ence of the materials of the longer side member 4a and 
the shorter side member 4b in the latter case can be 
reduced. As the combination of the materials of the long- 
er side member 4a and the shorter side member 4b, an 
alloy including aluminum and stainless steel or normal 
steel, and stainless steels having different components 
can be used. This embodiment is suitable for a produc- 
tion of small quantity. 

[0035] Next, an embodiment of a color cathode ray 
tube apparatus of this invention is described referring to 
FIGs. 11 and 12. As can be seen from FIG.1 1, the con- 
figuration of this embodiment of the color cathode ray 
tube apparatus is substantially the same as that of the 
first embodiment shown in FIG.1 except the shape of 
the frame 4. Thus, the detailed explanation of the con- 
figuration of this embodiment of the color cathode ray 
tube apparatus is omitted. 

[0036] As can be seen from FIG.1 2, the frame 4 has 
a substantially rectangular in cross-section viewed on a 
plane parallel to the shadow mask 3 (not shown in FIG. 
12). A shadow mask welding face 41, which is parallel 
to the shadow mask 3 and on which the shadow mask 
3 is to be welded, is formed at an open end of the frame 
4. A flange face 43, which is parallel to the shadow mask 
3, is formed at the other open end of the frame 4. The 
shadow mask welding face 41 is a substantially rectan- 
gular shape, in which respective longer sides 41a and 
shorter sides 41b are integrally formed. No cutting is 
formed at each corner. Side walls 42 are integrally 
formed along inner peripheries of the sides 41 a and 41 b 
of the shadow mask welding face 41 . Perpendicular por- 
tions 142a which are perpendicular to the shadow mask 



welding face 41 and slanted portions 142b which are 
slanted inside of the frame 4 are alternately formed on 
the side walls 42. Furthermore, the side walls 42 and 
the flange face 43 are integrally formed. 
5 [0037] Namely, the frame shown in FIG.1 2 is formed 
integrally by press working. For making the press work- 
ing easy, the ridge lines at the top of the slanted portions 
142b on the side walls 42 are substantially parallel to 
the sides 41 a or 41 b of the shadow mask welding face 

41 . On a plane perpendicular to the shadow mask 3, a 
substantially triangular opening 142d is formed by the 
perpendicular portion 1 42a and the slanted portion 1 42b 
of the side walls 42 and the flange face 43. Furthermore, 
the cross-sectional shape of the side walls 42 on a plane 
parallel to and in the vicinity of the shadow mask welding 
face 41 is substantially octagonal. By such a configura- 
tion, a gap 41 d can be formed between each corner 41 c 
of the shadow mask welding face 41 and the side walls 

42. Thus, the shape of each corner 41c of the shadow 
mask welding face 41 can be stable in the press work- 
ing, and the flatness of the shadow mask welding face 
41 can be maintained. 

[0038] Responding to the length of the longer sides 
41a and the shorter sides 41b and the tension applied 
to the shadow mask 3, at least one of dimension and 
number of the perpendicular portions 142a and the 
slanted portions 142b is varied. In this embodiment, the 
width of the perpendicular portions 142a and the 
number of the slanted portions 142b are varied. 
[0039] By the above-mentioned configuration, the 
slanted portions 142b which are formed on the side 
walls 42 and slanted to the inside of the frame 4 serve 
as ribs. Thus, the rigidity of the frame 4 against the ten- 
sion applied to the shadow mask 3 can be made higher, 
without increasing the weight of the frame 4. The defor- 
mation of the frame 4 due to the tension applied to the 
shadow mask 3 can be prevented. Furthermore, the 
longer side 41a and the shorter side 41b are continu- 
ously formed at each corner of the shadow mask weld- 
ing face 41 , and no cutting is formed at the corner of the 
shadow mask welding face 41. The tension applied to 
the shadow mask 3 may not be uneven in the vicinity of 
the corners of the shadow mask welding face 41 , so that 
no corrugation occurs in the vicinity of the corners. 
[0040] Next, an embodiment of a color cathode ray 
tube apparatus of this invention is described referring to 
FIGs. 13, 14(a), 14(b) and 14(c). The configuration of 
this embodiment of the color cathode ray tube apparatus 
is substantially the same as the configuration of the em- 
bodiments shown in FIG. 1 or 11 , except for the shape 
of the frame 4. Thus, the duplicating description of the 
configuration of this embodiment of the color cathode 
ray tube apparatus is omitted. 

[0041] As can be seen from FIG.1 3, the frame 4 in this 
embodiment is substantially rectangular in cross-sec- 
tion viewed on a plane parallel to the shadow mask 3 
(not shown in FIG.1 3). A shadow mask welding face 41 , 
which is parallel to the shadow mask 3 and on which the 
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shadow mask 3 is to be welded, is formed at an open 
end of tine frame 4. A flange face 43, which is parallel to 
the shadow mask 3, is formed at the other open end of 
the frame 4. The shadow mask welding face 41 is of 
substantially rectangular shape, in which respective 
longer sides 41a and shorter sides 41b are integrally 
formed. No cutting is formed at each corner. Side walls 
145 are integrally formed along inner peripheries of the 
sides 41 a and 41 b of the shadow mask welding face 41 . 
[0042] The side walls 145 are formed by alternation 
of a first slanted portion 45a shown in FIG. 14(a), a per- 
pendicular portion 45b shown in FIG. 1 4(b) and a second 
slanted portion 45c shown in FIG.1 4(c). The first slanted 
portion 45a is slanted to the inside of the frame 4 along 
line A-A in FIG. 13. The perpendicular portion 45b is per- 
pendicular to the shadow mask welding face 41 along 
line B-B in FIG.1 3. The second slanted portion 45c is 
slanted to the outside of the frame 4 along line C-C in 
FIG.1 3. Furthermore, the side walls 42 and the flange 
face 43 are integrally formed. The ridge lines between 
the shadow mask welding face 41 and the side walls 
145 are respectively straight lines. However, the ridge 
lines between the flange face 43 and the side walls 145 
are wave forms. 

[0043] Similar to the above-mentioned embodiment 

of this invention shown in figures 11 and 12, the cross- 
sectional shape of the side walls 1 45 on a plane parallel 
to and in the vicinity of the shadow mask welding face 
41 is substantially octagonal. By such a configuration, 
a gap 41 d can be formed between each corner 41c of 
the shadow mask welding face 41 and the side walls 
1 45. Thus, the shape of each corner 41 c of the shadow 
mask welding face 41 can be stable in the press work- 
ing, and the flatness of the shadow mask welding face 
41 can be maintained. 

[0044] By the above-mentioned configuration, the first 
and the second slanted portions 45a and 45c, which are 
formed on the side walls 145 of the frame 4, serve as 
ribs. Thus, the rigidity of the frame 4 against the tension 
applied to the shadow mask 3 can be made higher, with- 
out increasing the weight of the frame 4. The deforma- 
tion of the frame 4 due to the tension applied to the shad- 
ow mask 3 can be prevented. Furthermore, the longer 
side 41a and the shorter side 41b are continuously 
formed at each corner of the shadow mask welding face 
41 , and no cutting is formed at the corner of the shadow 
mask welding face 41 . The tension applied to the shad- 
ow mask 3 may not be uneven in the vicinity of the cor- 
ners of the shadow mask welding face 41, so that no 
corrugation occurs in the vicinity of the corners. 
[0045] In the above-mentioned embodiments of this 
invention shown in figures 11-14, as a material of the 
shadow mask 3, iron was used. As a material of the 
frame 4, an alloy selected from 13%Cr-Fe, 18%Cr-Fe, 
50%Ni-Fe and 42%Ni-Fe, which have a thermal expan- 
sion coefficient smaller than that of the soft steel, was 
used. When the funnel 1 and the panel 2 were connect- 
ed, the frame 4 and the shadow mask 3 were exposed 



to a high temperature at the circumference for a long 
time. However, the thermal expansion of the frame 4 
was smaller than that of the shadow mask 3. Thus, the 
material of the shadow mask did not surpass the elastic 
5 limit, and no plastic deformation occurred in the shadow 
mask 3. 

[0046] Next, an embodiment of a color cathode ray 
tube apparatus not forming part of this invention is de- 
scribed referring to FIGs. 15 to 18. The configuration of 

this embodiment of the color cathode ray tube apparatus 
is substantially the same as the configuration of the em- 
bodiments shown in FIG. 1 or 11, except for the shape 
of the frame 4. Thus, the duplicating description of the 
configuration of this embodiment of the color cathode 
ray tube apparatus is omitted. 

[0047] As can be seen from FIG.1 5, a shadow mask 
3, which is made of an iron and has electron beam 
through holes arranged in a pitch of about 0.26 mm, is 
fixed on a frame 4 with a tension for cancelling or ab- 
sorbing thermal expansion of the shadow mask 3 during 
normal operation of the color cathode ray tube appara- 
tus. The frame 4 is made of an alloy containing 50%Ni 
and Fe. Aslit41d is formed at each corner 41c of a shad- 
ow mask welding face 41 for providing an elasticity to 
the frame 4. Under a condition that side walls 42 of the 
frame 4 are warped to the inside of the frame 4, the 
shadow mask 3 is welded on the shadow mask welding 
face 41 . Thereby, a predetermined tension can be ap- 
plied to the shadow mask 3. 

[0048] When the shadow mask 3 is made of iron, the 

thermal expansion coefficient a,y, is 12 x 10-^ (1/° C) 
and Young's modulus is 9800 kg/mm^. When the 
room temperature is 20 degrees Celsius, the tempera- 
ture rise of the shadow mask during the normal opera- 
tion of the color cathode ray tube apparatus will be about 
80 degrees Celsius. The tension T for cancelling or ab- 
sorbing the thermal expansion of the shadow mask dur- 
ing the normal operation is obtained by the equation of 

T ^ a„ ■ At„ • E^,. 

Actually, T is over 9.4 kg/mm^. 

[0049] A relation between the tension applied to the 
shadow mask 3 and the reduction of the tension after a 
heat treatment is shown in FIG.1 7. When a conventional 
color cathode ray tube apparatus was produced with a 
shadow mask assembly, in which the shadow mask 3 
made of iron was fixed on a frame 4 made of the same 
iron with a tension of 9.4 kg/mm^, the tension applied to 
the shadow mask 3 was reduced by about 70 to 80 % 
after the heat treatment in a temperature of about 450 
degree Celsius. The reason the tension applied to the 
shadow mask 3 was reduced was the plastic deforma- 
tion of the shadow mask. 

[0050] As can be seen from FIG.1 7, it is preferable 
that the tension applied to the shadow mask 3 is zero 
for preventing the reduction of the tension applied to the 
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shadow mask 3 due to the heat treatment. However, it 
is necessary that the tension applied to the shadow 
mask 3 in the assembly of the shadow mask assembly 
is 9.4 kg/mm2. Thus, it is impossible to make the tension 
applied to the shadow mask 3 zero. 
[0051] Therefore, a shadow mask assembly, in which 
the tension applied to the shadow mask 3 is zero at the 
temperature of 450 degrees Celsius in the heat treat- 
ment and the tension cancelling the thermal expansion 
can be applied to the shadow mask 3 during the normal 
operation of the color cathode ray tube apparatus, is 
necessary. For obtaining such a shadow mask assem- 
bly, a thermal expansion coefficient ap of the frame 4, 
in which the characteristic curve A of the thermal expan- 
sion of the shadow mask 3 and the characteristic curve 
B of the frame 4 cross at 450 degrees Celsius, is ob- 
tained from FIG. 18. A relation between the thermal ex- 
pansion coefficient ap of the frame 4, by which the ten- 
sion applied to the shadow mask 3 becomes zero at 450 
degrees Celsius, and the thermal expansion coefficient 
tty of the shadow mask 3 is shown by the equation of 

ap ^ a^^ (1-(At^/At)). 

Herein, the temperature rise of the shadow mask 3 dur- 
ing the normal operation of the color cathode ray tube 
apparatus is A to (°C ) and the temperature rise of the 
shadow masks in the heat treatment during the produc- 
ing process of the color cathode ray tube apparatus is 
At (°C ). The thermal expansion coefficient can be de- 
cided by the above-mentioned equation. 
[0052] When the shadow mask 3 is made of iron, the 
thermal expansion coefficient of the frame ap is ob- 
tained by 

ap ^ 12 X 10"® X (1 -(80/430)). 

Namely, the value of the thermal expansion coefficient 
of the frame 4 is to be smaller than 9.7 x 10-6 (-|/oq ) 
A material having a thermal expansion coefficient simi- 
lar to the above-mentioned value is 50%Ni-Fe alloy. By 
such a configuration, the plastic deformation of the 
shadow mask in the heat treatment can be prevented. 
Thus, the reduction of the tension applied to the shadow 
mask 3 due to the plastic deformation of the shadow 
mask 3 can be prevented. 



Claims 

1. A color cathode ray tube apparatus comprising a 
funnel (1), a panel (2), a phosphor screen (8) dis- 
posed inside of said panel (2), a shadow mask (3) 
disposed in the vicinity of said phosphor screen (8), 
a frame (4) on which said shadow mask (3) is fixed 
and an electron gun (6) disposed in a neck part of 



said funnel (1); said frame (4) having a shadow 
mask welding face (41) which has a substantially 
rectangular shape defined by opposed pairs of 
longer and shorter sides, side walls (42a, 42b) 

5 which are continuously formed along an inner pe- 

riphery of said shadow mask welding face (41 ) and 
are substantially perpendicular to said shadow 
mask welding face (41 ), and a flange face (43a,43b) 
which is formed along said side walls (42a,42b) and 

10 is substantially parallel to said shadow mask weld- 
ing face (41), characterized by that 

said shadow mask (3) is fixed on said shadow 
mask welding face (41 ) of said frame (4) by welding 
under a condition that a predetermined tension is 

15 applied to said shadow mask (3); and 

at least one reinforcing member (44;45;46) is 
provided on said flange face (43a) each of the long- 
er sides (43a) of said frame (4) so that a mechanical 
strength of the longer sides (42a, 43a) of said frame 

20 (4) is higher than that of the shorter sides (42b,43b) 
of said frame. 

2. The apparatus in accordance with claim 1 , wherein 
said reinforcing member (45) has a rectangular 

25 shape and Is obliquely mounted between said side 
wall (42a) and said flange face (43a) of said frame 
(4). 

3. The apparatus in accordance with claim 1 or 2, 
30 wherein another reinforcing member is further pro- 
vided on each of the longer and shorter sides of said 
frame, but at least one of shape, thickness, and ma- 
terial of said reinforcing members provided on the 
longer sides is different from that of said reinforcing 

35 members provided on the shorter sides. 

4. The apparatus according to claim 1, wherein said 
reinforcing member (46) has a substantially triangle 
shape and is mounted is between said side wall 

40 (42a) and said flange face (43a) and oriented sub- 
stantially perpendicular to said shadow mask weld- 
ing face (41). 

5. The apparatus in accordance with claim 4, wherein 
45 at least one other reinforcing member (44;45;46) is 

further provided on each of the longer sides and 
shorter sides of said frame, but at least one of 
shape, thickness, number and material of said re- 
inforcing members provided on the longer sides is 
50 different from that of said reinforcing members pro- 
vided on the shorter sides. 

6. The apparatus in accordance with any one of claims 
1 to 5 wherein a width (W1 ) of at least a part of said 

55 flange face (43a) on each longer side of said frame 
(4) is wider than a width (W2) of said flange face 
(43b) on each shorter side of said frame (4). 
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7. The apparatus in accordance with any one of claims 
1 to 6 wherein said side wall (42a) on each longer 
side of said frame (4) swells outward. 

8. The apparatus in accordance with any one of claims 5 
1 to 7 wherein at least a part of said flange face 
(43b) on each shorter side of said frame (4) is cut 
out. 

9. The apparatus in accordance with any one of claims io 
1 to 8 wherein said flange face (43b) on each short- 
er side of said frame (4) is warped in a manner so 
that a height (H2) at the lowest part of the side wall 
(42b) on each shorter side of said frame (4) is lower 
than a height (HI) of the side wall (42a) on each 15 
longer side. 

1 0. The apparatus in accordance with any one of claims 
1 to 9 Wherein said longer sides (42a,43a) and said 
shorter sides (43a,43b) of said frame (4) are re- 20 
spectively formed from independent first and sec- 
ond members (4a,4b), and a thickness of the first 
member (4a) for said longer side is larger than that 

of the second member (4b) for said shorter side. 

25 

1 1 . The apparatus in accordance with any one of claims 
1 to 9 wherein said longer sides (42a,43a) and said 
shorter sides (42b,43b) of said frame (4) are re- 
spectively formed from independent first and sec- 
ond members (4a,4b), and a material of the first so 
member (4a) for said longer side is different from 
that of the second member (4b) for said shorter 
side. 

12. The apparatus in accordance with claim 11 wherein 35 
the Young's modulus of said material of said first 
member (4a) for said longer side is higher than that 

of said second member (4b) for said shorter side. 

13. The apparatus in accordance with claim 12, where- 40 
in said thickness and the shape of the cross-section 

of said first member (4a) are the same as those of 
said second member (4b). 

14. The apparatus in accordance with one of claims 1 ^5 
to 13, wherein a thermal expansion coefficient of a 
material of said frame (4) is smaller than that of a 
material of said shadow mask (3). 

15. A color cathode ray tube apparatus comprising a 50 
funnel (1), a panel (2), a phosphor screen (8) dis- 
posed inside of said panel (2), a shadow mask (3) 
disposed in the vicinity of said phosphor screen (8), 

a frame (4) on which said shadow mask (3) is fixed 
and an electron gun (6) disposed in a neck part of 55 
said funnel (1); 

said frame (4) has a shadow mask welding face 



(41 ) in which four sides thereof are continuous- 
ly formed in a substantially rectangular shape 
defined by opposed pairs of longer and shorter 
sides, side walls (42a,42b;145) which are con- 
tinuously formed along an inner periphery of 
said shadow mask welding face (41) and a 
flange face (43;43a,43b) which is formed along 
said side walls (42a,42b;145) and is substan- 
tially parallel to said shadow mask welding face 
(41 ), characterized by that said side walls have 
alternately formed perpendicular portions 
(142a;45b) and slanted portions (142b;45a; 
45c), 

and said perpendicular portions (45b;1 42a) are 
substantially perpendicular to said shadow 
mask welding face (41) and said slanted por- 
tions (45a;142b) are formed to be slanted to- 
ward the inside of said frame (4); and 
said shadow mask (3) is fixed on said shadow 
mask welding face (41) of said frame (4) by 
welding under a condition that a predetermined 
tension is applied to said shadow mask (3). 

16. The apparatus in accordance with claim 15, where- 
in ridge lines (142c) of said slanted portions (142b) 
of said side walls (42) are substantially parallel to 
the sides of said shadow mask welding face (41), 
and said slanted portion (142b), said perpendicular 
portion (1 42a) of said side wall (42) and said flange 
face (43) define an opening having a substantially 
triangular shape on a plane perpendicular to said 
shadow mask welding face (41 ). 

17. The apparatus in accordance with claim 15 or 16, 
wherein at least one of the number and dimension 
of said perpendicular portion (1 42a) and said slant- 
ed portion (142b) of said side walls (42) on said 
longer sides is different from that on said shorter 
sides. 

18. The apparatus in accordance with claim 15, 16 or 
17, wherein a cross-sectional shape of said side 
walls (42) of said frame (4) in the vicinity of a bound- 
ary between said shadow mask welding face (41) 
and said side walls (42) on a plane parallel to said 
shadow mask welding face (41 ) is substantially oc- 
tagonal. 

19. The apparatus in accordance with any one of claims 
15 to 18 wherein said frame (4) is integrally formed 
by press working. 

20. The apparatus in accordance with claim 15, where- 
in first and second slanted portions (45a,45c) are 
provided and said second slanted portions (45c) are 
formed to be slanted to the outside of said frame (4). 

21. The apparatus in accordance with claim 20, where- 
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in ridge lines (1 45a) of said side walls (1 45) and said 
shadow mask welding face (41) are straight lines, 
and ridge lines (145b) of said side walls (145) and 
said flange face (43) are substantially alternating 
sign wave forms. 5 

22. The apparatus in accordance with claim 20 or 21 , 
wherein a cross-sectional shape of said side walls 
(145) of said frame (4) in the vicinity of a boundary 
between said shadow mask welding face (41) and io 
said side walls (145) on a plane parallel to said 
shadow mask welding face (41 ) is substantially oc- 
tagonal. 

23. The apparatus in accordance with claim 20, 21, or 15 
22 wherein said frame (4) is integrally formed by 
press working. 

24. The apparatus in accordance with any one of claims 

1 5 to 23 wherein a thermal expansion coefficient of 20 
a material of said frame (4) is smaller than that of a 
material of said shadow mask (3). 



Patentanspruche 25 

1. Farbkathodenstrahlrohrenvorrichtung mit einem 

Trichter (1), einer Platte (2), einem innerhalb 
der Platte (2) angeordneten Phosphorschirm (8), ei- 
ner in der Nahe des Phosphorschirms (8) angeord- 30 
neten Schattenmaske (3), einem Rahmen (4), auf 
welchem die Schattenmaske (3) befestigt ist, und 
einer in einem Halsteil des Trichters (1 ) angeordne- 
ten Elektronenkanone (6); wobei der Rahmen (4) 
eine Schattenmasken-AnschweiBflache (41), wel- 35 
che eine im wesentlichen rechteckige Form gebil- 
det durch gegenuberliegende Paare langerer und 
kurzerer Seiten besitzt, Seitenwande (42a , 42b), 
welche zusammenhangend entiang einem Innen- 
umfang der Schattenmasken-AnschweiBflache 40 
(41 ) ausgebildet und im wesentlichen senkrecht zu 
der Schattenmasken-AnschweiBflache (41) ange- 
ordnet sind, und eine Flanschflache (43a, 43b), wel- 
che entiang den Seitenwanden (42a, 42b) ausge- 
bildet ist, und im wesentlichen parallel zu der Schat- 45 
tenmasken-AnschwelBflache (41) verlauft, auf- 
weist, dadurch gekennzeichnet, daB 



als die der kurzeren Seiten (42b, 43b) des Rah- 
mens ist. 

2. Vorrlchtung nach Anspruch 1, wobei das Verstar- 

kungselement (45) eine rechteckige Form aufweist 
und schrag zwischen der Seitenwand (42a) und der 
Flanschflache (43a) des Rahmens (4) befestigt ist. 

3. Vorrlchtung nach Anspruch 1 oder 2, wobei ein wei- 
teres Verstarkungselement ferner an jeder lange- 
ren und kurzeren Seite des Rahmens vorgesehen 
ist, aber wenigsten eines von Form, Dicke und Ma- 
terial der an den langeren Seiten vorgesehenen 
Verstarkungselemente sich von dem der an den 
kurzeren Seiten vorgesehenen Verstarkungsele- 
mente unterscheidet. 

4. Vorrlchtung nach Anspruch 1, wobei das Verstar- 
kungselement (46) eine im wesentlichen dreieckige 
Form aufweist und zwischen der Seitenwand (42a) 
und der Flanschflache (43a) befestigt und im we- 
sentlichen senkrecht zu der Schattenmasken-An- 
schweiBflache (41) angeordnet ist. 

5. Vorrlchtung nach Anspruch 4, wobei wenigstens eIn 

weiteres Verstarkungselement (44; 45; 46) ferner 
an jeder langeren und kurzeren Seite des Rahmens 
vorgesehen ist, aber wenigsten eines von Form, 
Dicke und Material der an den langeren Seiten vor- 
gesehenen Verstarkungselemente sich von dem 
der an den kurzeren Seiten vorgesehenen kurzeren 
Seiten unterscheidet. 

6. Vorrlchtung nach einem der Anspruche 1 bis 5, wo- 
bei eine Breite (Wl) wenigstens eines Tells der 
Flanschflache (43a) an jeder langeren Seite des 
Rahmens (4) breiter als eine Breite (W2) der 
Flanschflache (43b) an jeder kurzeren Seite des 
Rahmens (4) ist. 

7. Vorrlchtung nach einem der Anspruche 1 bis 6, wo- 
bei sich die Seitenwand (42a) an jeder langeren 
Seite des Rahmens (4) nach auBen wolbt. 

8. Vorrlchtung nach einem der Anspruche 1 bis 7, wo- 
bei wenigstens ein Teil der Flanschflache (43b) an 
jeder kurzeren Seite des Rahmens (4) ausgeschnlt- 

ten ist. 

9. Vorrlchtung nach einem der Anspruche 1 bis 8, wo- 
bei die Flanschflache (43b) an jeder kurzeren Seite 

des Rahmens (4) in einer Weise gewolbt ist, so daB 
eine Hohe (H2) an dem niedrigsten Teil der Seiten- 
wand (42b) an jeder kurzeren Seite des Rahmens 
(4) niedriger als eines Hohe (HI) der Seitenwand 
(42a) an jeder langeren Seite ist. 

10. Vorrlchtung nach einem der Anspruche 1 bis 9, wo- 



die Schattenmaske (3) auf der Schattenmas- 
ken-AnschweiBflache (41 ) durch SchweiBen in 50 
einem Zustand befestigt ist, daB eine vorbe- 
stimmte Spannung auf die Schattenmaske (3) 
ausgeubt wird; und 

wenigstens ein Verstarkungselement (44; 45; 
46) an der Flanschflache (43a) jeder langeren 55 
Seite (43a) des Rahmens (4) vorgesehen ist, 
so daB eine mechanische Festigkeit der lange- 
ren Seiten (42a, 43a) des Rahmens (4) hoher 
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bei die langeren Seiten (42a, 43a) und die kurzeren 
Seiten (43a, 43b) des Ralimens (4) jeweils aus un- 
abhangigen ersten und zweiten Elementen (4a, 4b) 
ausgebildet sind, und sine Dicke des ersten Ele- 
ments (4a) fur die langere Seite grower als die des 5 
zweiten Elements (4b) fur die kurzere Seite ist. 

11. Vorrichtung nach einem der Anspruche 1 bis 9, wo- 
bei die langeren Seiten (42a, 43a) und die kurzeren 
Seiten (42b, 43b) des Rahmens (4) jeweils aus un- io 
abhangigen ersten und zweiten Elementen (4a, 4b) 
ausgebildet sind, und ein Material des ersten Ele- 
ments (4a) fur die langere Seite sich von dem des 
zweiten Elements (4b) fur die kurzere Seite unter- 
scheidet. 15 

12. Vorrichtung nach Anspruch 11, wobei der Elastizi- 
tatsmodul des Materials des ersten Elements (4a) 
fur die langere Seite hoher als der des zweiten Ele- 
ments (4b) fur die kurzere Seite ist. 20 

13. Vorrichtung nach Anspruch 12, wobei die Dicke und 

die Querschnittsform des ersten Elements (4a) die- 
selben wie die des zweiten Elements (4b) sind. 

25 

14. Vorrichtung nach einem der Anspruche 1 bis 13, 
wobei ein Warmeausdehnungskoeffizient eines 
Materials des Rahmens (4) kleiner als der eines 
Materials der Schattenmaske (3) ist. 

30 

15. Farbkathodenstrahlrohrenvorrichtung mit einem 

Trichter (1), einer Platte (2), einem innerhalb 
der Platte (2) angeordneten Phosphorschirm (8), ei- 
ner in der Nahe des Phosphorschirms (8) angeord- 
neten Schattenmaske (3), einem Rahmen (4), auf 35 
welchem die Schattenmaske (3) befestigt ist, und 
einer in einem Halsteil des Trichters (1 ) angeordne- 
ten Elektronenkanone (6); wobei der Rahmen (4) 
eine Schattenmasken-AnschweiBflache (41), in 
welcher deren vier Seiten zusammenhangend in ei- 40 
ner im wesentlichen rechteckigen Form, definiert 
durch gegenuberliegende Paare langerer und kur- 
zerer Seiten, Seitenwande (42a, 42b, 145), welche 
zusammenhangend entlang einem Innenumfang 
der Schattenmasken-AnschweiBflache (41) ausge- ^5 
bildet sind, und eine Flanschflache (43; 43a, 43b), 
welche entlang den Seitenwanden (42a, 42b, 145) 
ausgebildet ist, und im wesentlichen parallel zu der 
Schattenmasken-AnschweiBflache (41) verlauft, 
aufweist, dadurch gekennzeichnet, daB 50 



daB sie gegen die Innenseite des Rahmens (4) 
geneigt sind; und 

die Schattenmaske (3) auf der Schattenmas- 
ken-AnschweiBflache (41) des Rahmens (4) 
durch SchweiBen in einem Zustand befestigt 
ist, daB eine vorbestimmte Spannung auf die 
Schattenmaske (3) ausgeubt wird. 

16. Vorrichtung nach Anspruch 15, wobei die Kantenli- 
nien (1 42c) der schragen Abschnitte (1 42b) der Sei- 
tenwande (42) im wesentlichen parallel zu den Sei- 
ten der Schattenmasken-AnschweiBflache (41) 
verlaufen, und der schrage Abschnitt (142b), der 
senkrechte Abschnitt (142a) der Seitenwand (42) 
und die Flanschflache (43) eine Offnung mit einer 
im wesentlichen dreieckigen Form auf einer Ebene 
senkrecht zu der Schattenmasken-AnschweiBfla- 
che (41) bilden. 

17. Vorrichtung nach Anspruch 15 oder 16, wobei sich 
die Anzahl und/oder die Abmessung des senkrech- 
ten Abschnitts (142a) und des schragen Abschnitts 

(142b) der Seitenwande (42) an den langeren Sei- 
ten von denen an den kurzeren Seiten unterschei- 
den. 

18. Vorrichtung nach Anspruch 15, 16 oder 17, wobei 
eine Querschnittsform der Seitenwande (42) des 
Rahmens (4) in der Nahe einer Grenze zwischen 
der Schattenmasken-AnschweiBflache (41) und 
den Seitenwanden (42) auf einer Ebene parallel zu 
der Schattenmasken-AnschweiBflache (41) im we- 
sentlichen achteckig ist. 

19. Vorrichtung nach einem der Anspruche 15 bis 18, 
wobei der Rahmen (4) in einem Stuck durch 
PreBformung erzeugt ist. 

20. Vorrichtung nach Anspruch 15, wobei erste und 
zweite schrage Abschnitte (45a, 45c) vorgesehen 
sind und die zweiten schragen Abschnitte (45c) so 
ausgebildet sind, daB sie schrag zu der AuBenseite 
des Rahmens (4) verlaufen. 

21. Vorrichtung nach Anspruch 20, wobei die Kantenli- 
nien (145a) der Seitenwande (145) und der Schat- 
tenmasken-AnschweiBflache (41) gerade Linien 
sind, und die Kantenlinien (145b) der Seitenwande 
(145) und der Flanschflache (43) im wesentlichen 
Wellenlinien mit abwechselnden Vorzeichen sind. 

22. Vorrichtung nach Anspruch 20 oder 21 , wobei eine 
Querschnittsform der Seitenwande (145) des Rah- 
mens (4) in der Nahe einer Grenze zwischen der 
Schattenmasken-AnschweiBflache (41) und den 
Seitenwanden (1 45) auf einer Ebene parallel zu der 
Schattenmasken-AnschweiBflache (41) im wesent- 
lichen achteckig ist. 



die Seitenwande abwechseind ausgebildete 
senkrechte Abschnitte (142a, 45b) und schra- 
ge Abschnitte (142b, 45a, 45c) aufweisen, und 
die senkrechten Abschnitte (45b, 1 42a) im we- 55 
sentlichen senkrecht zu der Schattenmasken- 
AnschweiBflache (41 ) verlaufen, und die schra- 
gen Abschnitte (45a, 142b) so geformt sind. 
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23. Vorrichtung nach Anspruch 20, 21 oder 22, wobei 
der Rahmen (4) in einem Stuck durch PreBformung 
erzeugt ist. 

24. Vorrichtung nach einem der Anspruche 15 bis 23, 5 
wobei ein Warmeausdehnungskoeffizient eines 
IVIaterials des Rahmens (4) kleiner als der eines 
IVIaterials der Schattenmaske (3) ist. 



Revendications 

1 . Dispositif a tube a rayons cathodiques couleur com- 
prenant une partie conique (1), un panneau (2), un 
ecran fluorescent (8) dispose a I'interleur dudit pan- 15 
neau (2), un masque perfore (3) dispose au voisi- 
nage dudit ecran fluorescent (8), un cadre (4) sur 
lequel ledit masque perfore (3) est fixe et un canon 
a electrons (6) dispose dans une partie etroite de 
ladite partie conique (1) ; 20 



ments de renforcement prevus sur les cotes les plus 
longs est different de celui desdits elements de ren- 
forcement prevus sur les cotes les plus courts. 

4. Dispositif selon la revendication 1 , dans lequel ledit 
element de renforcement (46) presente une forme 
sensiblement triangulaire et est monte entre ladite 
parol laterale (42a) et ladite face de rebord (43a) et 
est orlente sensiblement perpendiculaire a ladite fa- 
ce de soudure du masque perfore (41). 

5. Dispositif selon la revendication 4, dans lequel au 

moins un autre element de renforcement (44 ; 45 ; 
46) est de plus prevu sur chacun des cotes les plus 
longs et des cotes les plus courts dudit cadre, mais 
au moins un element de la forme, de I'epaisseur, du 
nombre et du materiau desdits elements de renfor- 
cement prevus sur les cotes les plus longs est dif- 
ferent de celui desdits elements de renforcement 
prevus sur les cotes les plus courts. 

6. Dispositif selon Tune quelconque des revendica- 
tions 1 a5, dans lequel une largeur (W1 ) d'au moins 
une partie de ladite face de rebord (43a) sur chaque 
cote le plus long dudit cadre (4) est plus large 
qu'une largeur (W2) de ladite face de rebord (43b) 
sur chaque cote le plus court dudit cadre (4). 

7. Dispositif selon Tune quelconque des revendica- 
tions 1 a 6, dans lequel ladite parol laterale 42a sur 
chaque cote le plus long dudit cadre (4) se bombe 
vers I'exterieur. 

8. Dispositif selon Tune quelconque des revendica- 
tions 1 a 7, dans lequel au moins une partie de ladite 
face de rebord (43b) sur chaque cote le plus court 
dudit cadre (4) est decoupe. 

9. Dispositif selon Tune quelconque des revendica- 
tions 1 a 8, dans lequel 

ladite face de rebord (43b) sur chaque cote le 
plus court dudit cadre (4) est recourbee de ma- 

niere a ce que 

une hauteur (H2) a la partie la plus basse de la 
parol laterale (42b) sur chaque cote le plus 
court dudit cadre (4) est plus basse qu'une hau- 
teur de la parol laterale (42b) sur chaque cote 
le plus long. 

10. Dispositif selon Tune quelconque des revendica- 
tions 1 a 9, dans lequel lesdits cotes les plus longs 
(42a, 43a) et lesdits cotes les plus courts (43a, 43b) 
dudit cadre (4) sont respectivement formes a partir 
de premier et second elements independants (4a, 
4b) et une epaisseur du premier element (4a) pour 
ledit cote le plus long est plus grande que celle du 
second element (4b) pour ledit cote le plus court. 



ledit cadre (4) comportant une face de soudure 
du masque perfore (41 ) qui presente une forme 
sensiblement rectangulaire definie par des pai- 
res opposees de cotes plus longs et de cotes 25 
plus courts, des parois laterales (42a, 42b) qui 
sont continuellement formees le long d'une pe- 
ripherie interne de la face de soudure du mas- 
que perfore (41) et sont sensiblement perpen- 
diculaires a ladite face de soudure du masque so 
perfore (41) et une face de rebord (43a, 43b) 
qui est formee le long desdites parois laterales 
(42a, 42b) et est sensiblement parallele a ladite 
face de soudure du masque perfore (41), ca- 
racterise en ce que 35 
ledit masque perfore (3) est fixe sur ladite face 
de soudure du masque perfore (41 ) dudit cadre 
(4) par soudure a condition qu'une tension pre- 
determinee soit appliquee audit masque perfo- 
re (3) ; et au moins un element de renforcement 40 
(44 ; 45 ; 46) est prevu sur ladite face de rebord 
(43a) de chacun des cotes les plus longs (43a) 
dudit cadre (4) de sorte qu'une resistance me- 
canique des cotes les plus longs (42a, 43a) du- 
dit cadre (4) est plus grande que celle des cotes ^5 
les plus courts (42b, 43b) dudit cadre. 

2. Dispositif selon la revendication 1 , dans lequel ledit 
element de renforcement (45) presente une forme 
rectangulaire et est monte a I'oblique entre ladite 50 
parol laterale (42a) et ladite face de rebord (43a) 
dudit cadre (4). 

3. Dispositif selon la revendication 1 ou 2, dans lequel 

un autre element de renforcement est de plus prevu 55 
sur chacun des cotes les plus longs et des cotes les 
plus courts dudit cadre, mais au moins un element 
de la forme, de I'epaisseur du materiau, desdits ele- 
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11. Dispositif selon Tune quelconque des revendica- 
tions 1 a 9, dans lequel lesdits cotes les plus longs 
(42a, 43a) et lesdits cotes les plus courts (42b, 43b) 
dudit cadre (4) sont respective ment formes a partir 
de premier et second elements independants (4a, 
4b) et un materiau dudit premier element (4a) pour 
ledit cote le plus long est different de celui du se- 
cond element (4b) pour ledit cote le plus court. 

12. Dispositif selon la revendication 11, dans lequel le 
module d'elasticite dudit materiau dudit premier ele- 
ment (4a) pour ledit cote le plus long est plus grand 
que celui dudit second element (4b) pour ledit cote 
le plus court. 

13. Dispositif selon la revendication 12, dans lequel la- 
dite epaisseur et la forme en section transversale 
dudit premier element (4a) sont identiques a celles 
dudit second element (4b). 

14. Dispositif selon Tune quelconque des revendica- 
tions 1 a 13, dans lequel un coefficient de dilatation 

thermique d'un materiau dudit cadre (4) est plus pe- 
tit que celui d'un materiau dudit masque perfore (3). 

1 5. Dispositif a tube a rayons cathodiques couleur com- 
prenant une partie conique (1), un panneau (2), un 
ecran fluorescent (8) dispose a I'interieur dudit pan- 
neau (2), un masque perfore (3) dispose au voisi- 
nage dudit ecran fluorescent (8), un cadre (4) sur 
lequel ledit masque perfore (3) est fixe et un canon 
a electrons (6) dispose dans une partie etroite de 
ladite partie conique (1) ; 

ledit cadre (4) comporte une face de soudure 
du masque perfore (41) dans lequel quatre co- 
tes de celui-ci sont formes continuellement en 
une forme sensiblement rectangulaire definie 
par des paires opposees de cotes plus longs et 
plus courts, des parois laterales (42a, 42b ; 
145) qui sont formees continuellement le long 
d'une peripherie interne de ladite face de sou- 
dure du masque perfore (41 ) et une face de re- 
bord (43 ; 43a, 43b) qui est formee le long des- 
dites parois laterales (42a, 42b ; 145) et sensi- 
blement parallele a ladite face de soudure du 
masque perfore (41) ; 

caracterise en ce que lesdites parois laterales 
comportent des parties perpendiculaires 
(142a, 45b) et des parties inclinees (45a, 45c ; 
142b) formees en alternance ; 
et lesdites parties perpendiculaires (45b ; 
1 42a) sont sensiblement perpendiculaires a la- 
dite face de soudure du masque perfore (41 ) et 
lesdites parties inclinees (45a ; 142b) sont for- 
mees pour etre inclinees vers I'interieur dudit 
cadre (4) ; et 

ledit masque perfore (3) est fixe sur ladite face 



de soudure du masque perfore (41 ) dudit cadre 
(4) par soudage a condition qu'une tension pre- 
determinee soit appliquee audit masque perfo- 
re (3). 

5 

1 6. Dispositif selon la revendication 1 5, dans lequel des 
lignes de nervures de renforcement (1 42c) desdites 
parties inclinees (142b) desdites parois laterales 
(42) sont sensiblement paralleles aux cotes de la- 

10 dite face de soudure du masque perfore (41 ) et la- 
dite partie inclinee (142b), ladite partie perpendicu- 
laire (142a) de la paroi laterale (42) et ladite face 
de rebord (43) definissent une ouverture, presen- 
tant une forme sensiblement triangulaire sur un 

15 plan perpendiculaire a ladite face de soudure du 
masque perfore (41). 

17. Dispositif selon la revendication 15 ou 16, dans le- 
quel au moins un element du nombre et de la di- 

20 mension de ladite partie perpendiculaire (142a) de 
ladite partie inclinee (142b) desdites parois latera- 
les (42) sur lesdits cotes les plus longs est different 
de celui sur lesdits cotes les plus courts. 

25 1 8. Dispositif selon la revendication 1 5, 1 6 ou 1 7, dans 

lequel une forme en section transversale desdites 
parois laterales (42) dudit cadre (4) au voisinage 
d'une frontiere entre ladite face de soudure du mas- 
que perfore (41 ) et lesdites parois laterales (42) sur 
30 un plan parallele a ladite face de soudure du mas- 
que perfore (41) est sensiblement octogonale. 

19. Dispositif selon I'une quelconque des revendica- 
tions 1 5 a 1 8, dans lequel ledit cadre (4) est solidai- 

35 rement forme par travail a la presse. 

20. Dispositif selon la revendication 15, dans lequel les 
premiere et seconde parties inclinees (45a, 45c) 
sont prevues et lesdites secondes parties inclinees 

40 (45c) sont formees pour etre inclinees vers I'exte- 
rieur dudit cadre (4). 

21 . Dispositif selon la revendication 20, dans lequel les- 
dites lignes de nervures de renforcement (145a) 

45 desdites parois laterales (145) et de ladite face de 
soudure du masque perfore (41) sont des lignes 
droites et les lignes de nervures de renforcement 
(145b) desdites parois laterales (145) et ladite face 
de rebord (43) sont des formes ondulees de signe 
50 sensiblement alterne. 

22. Dispositif selon la revendication 20 ou 21 , dans le- 
quel une forme en section transversale desdites pa- 
rois laterales (145) dudit cadre (4) au voisinage 

55 d'une frontiere entre ladite face de soudure du mas- 
que perfore (41) et lesdites parois laterales (145) 
sur un plan parallele a ladite face de soudure du 
masque perfore (41) est sensible ment octogonale. 
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23. Dispositif selon la revendication 20, 21 ou 22, dans 
lequel ledit cadre (4) est solidairement forme par 
travail a la presse. 

24. Dispositif selon I'une queiconque des revendica- 
tions 1 5 a23, dans lequel un coefficient de dilatation 
thermique d'un materiau dudit cadre 4 est plus petit 
que celui d'un materiau dudit masque perfore (3). 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



15 



EP 0 709 872 B1 




FIG.1 



16 



EP 0 709 872 B1 




17 



EP 0 709 872 B1 



n 



"CO 



CO 



in 



CO 

O 
Ll 



CN 



18 



EP 0 709 872 B1 



X5 



.00 



CO. 



CD 



19 



EP 0 709 872 B1 



C4 



CO 



ID 

d 



03 
CO 



20 



EP 0 709 872 B1 



X) 
CM 



CM 



CO 



CD 
CD 
Ll 



03 
>3- 



21 



EP 0 709 872 B1 




22 



EP 0 709 872 B1 




23 



EP 0 709 872 B1 




24 



EP 0 709 872 B1 



CO 



CO 



O 

O 
Ljl 



-4- 



25 



EP 0 709 872 B1 




26 



EP 0 709 872 B1 
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